«9>B*BMtftff <j p) 02) & #5 # IrF i£ $i <a) <nmmm&m#* 

#W¥9 -27901 

(43)^IBe *«9^(1997)lfl28a 



<51)lntCl. e 

H0 4N 1/393 

G 0 3 B 42/02 

G 0 6 T 3/40 



F I 

HO 4N 1/393 

•G03B 42/02 

G 0 6 F 15/66 



B 

3 5 5C 





»H¥7- 177014 


(71)ffllBA 


000005201 










(22)WHB 


Jfj«7*pa995)7^13H 




#^;n*ffi3effiTir^ta2io«ia 






•(72)SS9Nf 


*z,*c m 








««;iijRjeffi-ha5WfiE»r'g#798»je s 














<74)ttS!A 





(54) Hfc7 i -**IWSW:*ifcfe<l:tf8» 



(57) 

Sr. X. Yj£3SKJ:9flW**W£'rS«fl!Hef^«2«c 

8&Sg28©X. Y#fi©U*#>*©£{Cloi;T. x> 
Y^fttCOUT Cubic B^7-/>&i'© 

nicj;«)Sgifeii^g28tc*jtt*X > Y;£ftcD&**£fl& 




*tc-x>r, mrnmn-umtcj: ^owrnm^-^ <t«ra 

4. X. Y^K£9il®£l5£T£iIi{fclf£igSKi2t 

zwfc?- * <offi mmnismc *s t >t . 

t, §ax. Y;frfaKOl>T£tHClifcS^j|SI?&81£ 
Stf£©X. Y#ft©fii(&ft&b*#>X£El : >K:Bg^l/ 

X. Y*2lcJ:9iS#£«£-r&ffi<S;ff£$egtt 

si^a*^- * ©ffiira<sg#§siK:*i<,>-c . 
(fijcr>u^#>^©^(ciL.D-c. igx. y^k^o-ce 20 

l>TB£3**£ai«!©X < Y#ft©*if*fi ( j£cl'-**>* 
{000 1 ] 

X. Y#fa©b*#>*£5t>CcBS^L/<l»ix.£*iSJ: 

4>©-c*S. 
[0002] 

[t(£3fc©&fl5] *?>gCDS^<*(Cfii{«i^ (XML am. 

em. rm, m^m. mnm&> *Mitf-2>£. c©st 
n/cx^ju¥-tc)^DT:m^**5^^=5:^f . t© 

[0 00 3 ] t©»Wtt$*tt**JJ!iL-C. A<*3#D« 
^©ffi&JMllii^tSfB^-MSattm^©^- h <fc* 40 
T. Smi4^<*~>- Yt%F*rZ>) K1IB»U Sr>- h 

55-12429-^, |B]55- 116340^. ISl55-163472#, |5]56 
- 11395 ^. [5] 56- 10464 5"^ £f <>: ) „ 

[0004] ±ie© <t 5 (cn«HB-*£ft t c commm^ 

oMRiffifli©^ %tBSj*t*4 ttSH^ia* J: «5i*fflttH 50 



*#§a¥9 -27 90 1 

2 

■5. C©pJ«i®#«. JF«&^<&HXoT»6*i/d£i® 
- *«4 tJSfc -5 t 1 - *&© 2 ^TcffJfrffi&f 1 - £ "C* 

[0005] coy&'jtmm?-- zvwmmtisxu. 
mmmmic j; 5>^©fik. 2 3 #©* 77 ^ 

•5. taixj*. 3;X©X7'7^>Wi3M&£fflt,>£Cubic 

Cii. <€-©Kt 1 P§8S^<l«iC*^12H]ra-C*^ 5Ci 
1 3 *rt 9 . it*£KJt¥!Bg©i« t » ~> t - 2 
iXiSf£ <ffiliinc<fc<9i#<E>4-i£iIHSO £?f£T&fc«>©4> 

or*5. cubic >omrsmnicnurtt 

Ffi iB^f 5 - * £ f# * B * 7' 5 >ffi&a*f?g »! 6 *at: C » 
Ltc^m-SU. Cubic ^^^-OfflmiH^^fflC^ ®i> 

fiifts-cm tc«^ l. fc 1 =>fci^-« b ^ y -7 -f >fflr B i?is 

[0 00 6] 

[ ft.W&m& L><fc 5 -i T -S ISII ] t «c *s 6 . Hfelli 
fc<f-2$:&&T &/c«)©»S3&». X. Y*fi«:J:»5iS 

i. X. Y^r6)©ux^>x^i:tv{c^o. #|S]k:<£ 
-5 r t^?i*©m Tt^A^fc r L/ * 5 ± t » 9 w^fit 

X. Y^©u^^>^* i Si : >K^«f r>ri»s-ci«:|a 

[0007] c©«^. m£.wm<Dmmt:%fflib*: . 

U ^ d<> X #{£1 flt*+»i ^ ^ 5 4C -T ^> t: 

L^racc-oci-ciiis©Jiiffi?!t^iA i nf-3nrT--9 : -7 7 

[0008] *§twiz±MZ(Dmmu:m&. mm&m&w 
^'n-o/ci-e, iE»fi^stc*jt>rii^3n5i@«© 

X. Y*r6]©U^#>X^i§— ^tC)|5^?,C£!55t?#^> 
ii&x - ^©ffiraia»^*J<t CV^E?:S«TSc: i=Sr 
@&vl£-r-5fc©-C*-5> c 
[0 00 9 ] 

tsraaie^fc.fc^sii. ms©rdiRST'X. Y^rsitc 
ts^cc k 3 ti fciB^©-?- n-e *i tc^> ^ r (ommmtfri 

H®^-*^, X, Y7£5£<'tJ: > )migL%:U&?Z>m&m 



(3) 

v 

3 

O-C. Hi)iBil^«^S©X. Y#|S]©U **>*©£ 
JCJ&DT. i£X, Y;£ftiCO<,>TEt>{c^&£t§l!S]?^» 

BP? L < Jw*.* C £ £!|$8i£T 4 t©"C* 4. 
[00 10]" 

iRS^fcct^gt*. Bi<fcPi££E©X. Y^iS](co 

ggcx, Y^rl*]©b^d<>^©^?r*ft(R-rS«J;^KL 10 
fcfcdf). H^iffi«!©X» Y^©ft**fl < JfrU*:i<>* ; S: 
5C^cBg^C< Jio^-SCiJ&JftS. CtlJCiO. X, 
Y:fift©U*tf>*©^*7>*#iS&£C. ££fiklt$"£ 
ci*s-c#5. Sfc. X. Y*i6]©^%©-^k:^^ 

[00 12] 

i&wvmmmm) ot. sffi«:*-r**s©^as«:8 

fl^T 5^S£l*3€2 Ufcft8*g!iIi«raffiiB»«£ 
AO— #J3r7jrr4>©-C*& ( . COJ/^fi>», WitcOS 

g«:<j:9?i£iBfrr£fc©r4>s.. 30 
[00133 mtf xaa^&iittatfAf*^©^*** 

ftLXmSiZtiZZ tt££*) C ©i#9#©35§JSfc«*§!iIi 
ux^<;V r ^©*>- h «ai*Sii«cJ: 0 . Wj£S©fc» 

tc^EnY^fS]«:«a^3ns„ *j»(*u— !f»©a®6« 

Al3«. i«jI[H]fe-rS|5Ig^S^14tC«fc-o-CJS««|S]3 

±IBSiJ*a^l6)Y i BSitft^EPX^rSJlC^fit' So 40 
[0014] C Hri/- tft-Ai336ifi8l43ti/ci"- 

mw)i»*>&B. *«EiikstiTi»s«aw«saii«t»« 
[0015] ±$im%m6\*7 ? v frWgomft'&ttPt 

Zf&BLXithtifcbW&K) . eSltfcfctt-rAftfSB 
16a aiSffitSfe^^f- nah©tr- A^s^ccvao-c 
i££>-£«fc*>K:SES*i. Rffl«K:jfjR£$n/cai^ffi®i6b so 



!&Bi!¥9 -.2 7 90 1 

(c±ie-7 * h-7;i-^7 , 7'( , i'-i7©Sjfeffia^-^s*ir 

(,>•£>. ±1 B A*f*/S® 16 a *» f>^3fete6F«gtc A*f L 7c«^ 
^Ttjfeisti, t^^^iewrtSBJ&^SW^Oill/Cjt 

ttj*t^ffii6b 6 mat be 7 > y'v a 

i7Kg#3*i. 8iHBfifeH«E»tS«S:fi^rS»^3fe 
?tl5©^:SA5t©7* r ^*:7*9'f+-i7«:J:oTl* 

[001 6] 7* hvjl/f^7-f if-17©T^O^ta^ 
(ilfiifi-st) S ttfcf »iBtiffi20K: <fc o T m*a $n . 
A / D ^»«2i«:*s o » tBt 5E©«Kfi* * - * v r * * - 

tmti>fi>^^<Dm^-^ out. ffi^ffi*isi27tc 
iiAijss n iirais©^s*s*s5 ft/date^- * d 

F28a£ffl^3&8fttBS^E28K:A;*3<*tt> S&IB$3i£ 
E28&C*n>Tliffc7 r -*'D' #5^2^76®^^- K 
p f-29«ifl^lBl*3 

[00 171WC, ±!Bil#^S*IB27{C*j{-tSfflra}S§ 

<&— ^KtgiML/rfc ^ r 23. ^as-rats 

fa^$tl?£IEtB. L/T*> < y * >) 24. ffiNHRJMB25fcJ:tr' 
E<ft^ilgP26*i h tJi Z> . 

[00181CCC. ®&SBiagg-28©X:£|S] 
^■[S]) lC*5l-tSU^#>^1#ttatY^ OJ^S* 
ft) tc*sWSU^^>^14bi^. ^2 {C7^-r<fc^^ 
fc©infS. E2«:*ji>r. X. Y^ft-cifcu^siO 

^■r-SX. Y#|S]©MTF (Modulation Transfer Fu 
nction. igl^fiSclf^tt) fc-WvWlm. m' t-TS 
i. X. Y^|6]©UX^>^«r«lix-2)/c«)K:«. X^ft 
tC*tUTY^ft©UXsi<>^*im/m' ii^€)«t^^cM 
^©1^7C?ira?rX. Y*|S]{C^W5^**2.. 
TC©/c8t)(C, ffl^}H»gP25«:*Jl,>-C«. fflffliffl^'r- 
^(DUXTjO^tfX. Y7?f6l«:*Jl»T'5-tl-€ t tl^«cSJ: 

[0019] *^tg©^«:fcOT«. -0 2 «c^-T J: ^ 
CC X ^ft © U ^ d< > ^. *S Y ^(6) © U ^ sJ< > * * 0 iS C 4 

/cfe. x^|6]©iii«^-»D«:?r*0-CB^7"7'( , >?iP^ 
Y^ftWiii^-^DtC^tb-Ctubic 5 -<>WiWt& 
[0 02 0] JitTCubic ^ 4 >liraiS»*5ctO'B X 
[0 02 1 ] Jf.ffiMfea^r^^Jl'W«:^^^ r C^6n 

it. a^-r^ii^x.., . x t ., . x» . x t ., . x 

klI , -tDIff-* Olili®^-*) ^-SI3«:^-r<fc 

^t^ft^ttY.., . Y k ., . Y, . Y.., . Y,., . 



(4) 



2 7 9 0 1 



-its. ct-e. a^cxy^^^wraKtJ, sis 

RHXt-j ~Xn.i . X k ., ~X k , X» ~X».t , X 



* [0 02.2 ] tlCTSr, 1ilffll/J:5irS.^ <«T. 

^cc-^i^-ctftH^T^. ft*. KHX,, ~x k( , tc*tt&r 
crawls f „ «TsB5£ ( r) t^sni.. 

[0 02 3] 



f„ (x) =A, x 3 +B. x' + C k x + D, 



( 1 ) 



cubic x:7?>f i/fflNamtciso-ctt. *:/7>f >ffiRB 
BBSS' f k «7cCD-9->^;k* (®^) £iISt££> -?•© 

sb i mfofttf&&&&.mfsv&m-r s c £ s 
n. cne.<D^fr^e»TiE5t (2) - (5) *mit*& 

[0 02 4] 
f k <X k ) = Y„ 
f k (X k „ ) = Y k ., 
f » ' (X. ) = f k . k ' <X k ) 
f . ' (X,., ) = f ' (X,., ) 
&*5. f„ ' tilWtfcf. ©S&1 Pgfifc» (3 A k x 1 + 2* 
f„ ' <X„ ) - <Y k . a -Y» 



(2) 
(3) 
(4) 
(5) 

. 2 



*B k x + C t ) %m?b<D-C<b2>. £/c. Cubic X^=7 
[002 5] $/cCubic A >ffiP^iH^*JC»T 

t*> s^x, tcfcw-s^i vm.%m&&. ^omwz* 

©Iftf-fY,., . Y„., ©£JE (Y k ., -Y M ) 

/(x,., -x,., > ec-s-ra 
tisss (6) *«fcr«e**»*s. 

[0026] 
) / (Xi„ -X». s ) (6) 



R«(C. WRX t .,' «c*fW4JBllWa»«»*J. *©H 20* Y k ) / (X... -x. 4 
JRX k ., ©JTOf£©W3R 1 C*.SX l tX,„ ifcoUT. Tf55£<7) Sriffifc-r 



C*l6©ifi*? r -*Y. . Y k ., ©«JE (Y k ., - 


★ 


[0 02 7 ] 






f k ' (X k „ ) = (Y,., 


, -Y 


k ) / (X k ., -x k 


) (7) 




cct. «Erax k ., ~x k ., . x k „ ~x k . x k 










x k>1 . x.., -x.., <omm <timnm£i»9> *i 


A k = (Y k ., - 


3Y,., +3Y, - 


Y k ., ) /2 






B k = (-Y k ,, 


+ 4Y k ., -5Y k 


+2Y M ) /2 


QMZl (OStSl) iftitf. S (1) ~ (4) *$ 


C k = (Y,., - 


Y k _, ) /2 




<tO' (6) . (7) J: 9. 




D k = Y k 






f k (0) = D k =Y k 






-iiraK^f k (x) «±a!©il*3. X 


f k (1) =A k +B k +C +D k = Y„. 1 


30 = t 






f k ' (0) =C k = (Y k . a -Y k _, ) /2 




f k (x) = f k 


( t ) 




f k ' ( 1 ) = 3A k +2B, +C k = (Y k ., - 




i«c«. int. 






Y k ) /2 




„ tt. 






Y„ = f k (t) = A k t 3 


+ B k 


t' + C k t + D„ 


(8) 




•vmTctwzz. ccr±e«MRA. . B, , 




♦ k , D k *SC <8) £ . 





Y. = { (Y k „ -3Y„, +3Y k -Y k ., ) /2 } t 3 

+ { (-Y k>1 +4Y,., -5Y, +2Y,., >/2) t 
+ { (Y k ., -Y.. a ) /2) t +Y k 
£fc<9. tft^ilH&T-S'Y,., , Y k . Y k .> , Y 

(CO^TSH-it. Tie^ (9 ) T'«TC4*5T-*40 [0 02 8 ] 
Y 0 = { (- t 3 +2t' - t ) /2) Y k ., 
+ { (3 t 3 -5t' +2) /2) Y k 
+ { (-3 t 3 +4f + t ) /2) Y,., 



+ { ( t 3 - f ) /2) Y k .. 
[0 02 9] CCT. J0WB«f r -*Y.. 1 . Y k . Y 

k ., . Y k ., <o6mnmmfma t . t . a k . 

^iii^r-^Y,., . Y k . Y k<1 . Y k ., (t*4vetl 
WJtr&ltBMWRa.., . a„ . a.., . a k . 2 tt. 50 



(9) 

a.., - (- 1 3 + 2t' - t ) /2 
a k = (3f -5t' +2) /2 
a k ., = (-3 t 3 +4t' + t) /2 
a k . a = ( t 3 - t ! ) /2 

[0 03 0] U±©»»«:SKIBX k ., 



X 



(5) 



8 



k _, ~X k . X k ~X k(l , X,,, ~x klI «c-3i»rtt 

[003 1 ] tC6"C. ±§ecubic 

tu^bfci ^(C7C<D1f>-7';u* (BBR-)-«ra-2>C-i— - 
i . *©* 1 ffflR&fflH^^IHm?attr 5Ci 

<|t (ffimtc <fc 9tt6tiSllflD fcW£T*fc«>©»WiIi* 
f. (x) = A k x' +B, x J 

f. ' (x. ) = f.., ' (x. ) 

f i (Xio ) = f k»i (Xm ) 

f, * (X. ) = f * (X. ) 
f i * (X... ) = f * (X,., ) 



(10) 

(11) 

(12) 
(13) 



l>fte.*>nc2^HM»*«^r*/c«&©lfiraiBlfty--df«: 
U£* i 5 t\U c >ft*> 0 «c . ft 1 KtK&ttftMsJ&cft 2 

(f- (x) T*r> nmwnavmm--^- 
ct&-&mt2tiz>. 

[0 03 2 ] 
+ C» x + D k ( 1 ) 

-e©im?tx k ©«ra©ia*'c*'5x».i tx,,, 

(Y,., -Y,., ) / (X... -X.., ) tc — 

6. Tiest (14) fcjftfc-ritf**** 

4. 

[0033] 



f, ' (X, ) = (Y.o -Y,., ) / (X,., -X.., ) (14) 
IU«IC. iB3RX.., K*»*MlNMfHm». *Y k >/ (X ltl -X. ) K-«T*C±**afe#T** 

3gX k . a ©liuf£©i®fgT'*£X k £X k ., "<bCCOC>-C, - T§E5$ (15) 

CtifcOBW^-ifY. . Y»., ©£)1E (Y,.j - *20 [0 034 ] 

f» ' (X k(1 ) = (Y,,, -Y, ) / (X»„ -Xi ) (15)__ 
SfcMft f (X ) «-««cTS2^ (16) tc^-Tfc©^ * [0 03 5] 

f (X) =f(0) + f (0) X+ {f" (0)/2) X 1 <16) 
CC-C. SKR8X,., ~X k ., . X,., ~X k . X, ~ ♦A, = (Y.„ -3Y,., +3Y, -Y.., ) /6 

B„ = (Y,„ -2 Y„ + Y k _, ) /2 

C, = (Y,., -Yi., ) /2 

ccr. d» t***n©fc«>. 

D, = (D, Y k „ + D, Y k „ +D 3 Y„ +D, Y 
k -, ) /6 

<!:*$<„ S/c. *^4>*inMBRf k (x)«±2© 
a«3. X= tft«K0m<:Lri»«^ab. 
f» (x) = f . ( t ) 



30 



X k(l . X k „ ~X k ., ©HPS <*mBPH&l»$> £1 
4U ifiJRX. *>6©BBRXi., j&fa^©»IBj5X. © 
tag* t ( 0 £ i < 1 ) tSrtitt. 5£ do) - (13) 
J:Ef (16) <fc<3. 

f . ' (0) = C k = (Y k ., -Y,., ) /2 
f k ' (!) = 3A, +2B„ +C, = (Y,„ - 
Y. ) /2 

f. ' (0) = Y»., -2Y, + Y._, =2B 

f k (t) = { (Y l(1 -3Y,„ +3Y, -Y»_, )/6) t 3 

+ { (Y kI1 -2 Y k +Y»., ) /2} t 1 

+ { (Y k ., -Y k ., ) /2} t 

+ (D, Y k(l +D, Y.., +D 3 Y k +D, Y k ., ) /6 
ittO. ChtHMfcy-fY,,., , Y k . Y k ., , Y 

.. 2 {c-ot>Tiia-rst. tissj (17) •c*rc4*»'-r*4o [ 0 0 3 6 ] 

f k ( t ) = { (- t 5 + 3 t J - 3 t + D, ) /6 } Y,., 
+ { (3 t 3 - 6 t ' + D, ) /6) Y. 
+ {(-3f +3f +3t + D, )/6}Y,., 
+ { ( t' +D, ) /6) Y l(1 (17) 

CCT. t = 1 i*5W«. 

f . ( 1 ) = { (D, - 1 ) /6) Y k ., + { (D, -3) /6) Y k 

+ { (D, +3) /6) Y.., + { (D, + 1 > /6) Y»», 
ycccEBBX,., ~X klJ {COCi-C©^ (17) tJ. 

f ».i (t) = { (-t 3 + 3f -3t+D, )/6) Y k 
+ { (3 t 3 -6t' +D 3 ) /6] Y,„ 



(6) 



<8m*W -2790 1 



10 



+ 
+ 

1r..» <o"> = (bT/e") Y k + <b, 76i Y,; a 

+ (D, /6) Y,., + ( D, /6) Y k , 3 
' aiM&Oafr < f i (])=f., 1 (0) ) , *$J:cX£ 

Y. = f „ ( t ) = { ( - t 3 + 3 t 
+ ( ( 3 t 3 



( (-3t J +3t' +3t + D, )/6) Y,., 
{ ( t ' +D, ) /6) Y k ., (18) 

D, -1=0, D 3 - 3 = D, , D, +3 = 

U7 . r =nx, ~d , =o ra u <o . ~utc.& -3 
•c. 

D k ="(Y» tl + 4 Y„ +Yi., ) /6 

-3t + l)/6) Y,., 
6 t l +4) /6) Y„ 
+ { (-3 t 3 +3t ! +3t+))/6} Y„., 
+ { t 3 /6) Y k ., (19) 



: -3t+l)/6 

1 +4) /6 

t' +31 + D/6 



b»,i , bi.i it. 
b... = (- t 3 + 3 t 
b k = (3 t 3 - 6 t 
b k>> = (-3 t 3 +3 
b k>1 = t 3 /6 • 

[0 03 7 ] «±©iS5g£&EiaX k ., ~X.., . X 20 
~X k , X k -X k „ . X ktl ~X k ,, CC-3l»-C« 

[0 03 8 ] C ©<fc 5 tc LT^to^ihfcfflPafi^ 
a».i . a k . a k ,, . a,,i fcJCO'b^j . b» , b 
k ., . b k ., y*'J24K:i2m3tl?)„ ■€• LT, 

H"3l»T. H»f r -*D©tllHjaMK:tf^. tUt>%. 30 
SHi^- £ D©X;£fflK:*tl<T B*7'e'-l' >fflr B t(S»^r 
<£(>#$£«:<£ «5«l6*»ttfilB«:tTl>. Y^[6]IC 
*t L r cubic >fflra«#tcj; »)*t»f*«IS«:J:JK 

F = a ■ A+ (1 - a) 

(1U F : tf/cttfflmfflR 
A, B : ffira^Sft 

a : 0 <fc O^Sl^Hfc «fc cV£/ctt 1 <fc l> 

KfcHT. AfcCubic * ■7 p 5-r>WI« ©liMffiS*. B£ 
B^T-^-f >ffl^©lira^t U WBHftf'-f ©X. *40 



[0039] ceo j: ^>icL-cmmmnm^m$tix. 
icxti <? ti . MMuaft t'oiwmmmmz ti . s e> 

(CiS^Jail*^ § tl /c@H£ * D ' {JSS&f Bifl^M 28 

[0040] C © J: 5 it L T«£ 3 n/cifc*fil§'.ilitfctt . 
S^iB^g28©X. YJ|fiI©l'X.1<>XOS*iiS3 

ti. w£BMkdx. Y#ft©*teWftu*tf>** s 5t> 

tcBSI?U<i13x.e>5>o CtHcJ:9. X. Y #|S]© U * # 
/c> X. Y;£|6j©5^©— ^(fi]6COt,itj§K©SK^^i 

[0 041] fcfc. ±asi/fcSUt<o»»«:teur*j:.- M 
iii^x-^cx^isjtcBx^^-oiir^ill^Sr, Y^rfij 

x. YT^i^jc-e-tx-pticc-Diir. b^7'^ a >fflra*5«t 
i^Cubic ^7^-f>fflP^©5K^ ; &^n^n©ifra[?^[(c 

fe^. Tie©^(20) 



• B (20) 
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